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ABSTRACT.  Six new species of Phacelia Jussieu are

deseribed from Arizona and New Mexico, U.S.A.. as
P. buell-vivariensis N. D. Atwood, P. cloudcrofiensis N.
D. Atwood. P. furnissit N. 1. P. higginsui N.
D. Atwood, P. hughesit N. D. Atwood, and P. pinkavae
s DR ) 5

Crenulatae group within the genus. The new species

Atwood.
Alwood. The new species all belong to the

are compared to other members of the group based on
similarities and differences in stature. seed. pubes-
cence, and leal and flower morphology.

Hydro-

phyllaceae., New Mexico, North America. Phacelia.

Key words:  Arizona, conservalion status.

This paper describes six new species of Phacelia
Jussieu. The new taxa are part of voucher collections
made as parl of general floristic studies in Arizona.

New Mexico. and Utah, and continued fieldwork on

the genus in North America. They all belong to the
Crenulatae group ol the genus, first treated by John

This

characterized by being resinous-glandular (mostly),

W. Voss in his 1937 monograph. oroup 18
and having 1 to 4 seeds that are somewhat cymbiform,
pitted over most or all of the surface, and excavated on

of a central.

the ventral surface on either
longitudinal ridge. The most recent treatment of this
group was by Atwood (1975). Specimens of the new
taxa were compared to collections and descriptions of
the 30 North American species in the Crenulatae
eroup, Including new taxa described since 1975, and
the large collection of the genus alt Brigham Young
University (BRY).

Specimens of Phacelia pinkavae N. D. Atwood, and
the name, have been in manuscript form since the
early 1990s. | first collected the species in 1974 in
early flower and noted the distinctive dark, glandular,

mephitic pubescence, bul did nolt recognize the

uniqueness of 1t until additional specimens were
made in 1993 and 1994. The excellent 1993

collections of the species by Jon Rebman helped to
solidify the observation that the collections do indeed
represenl a new species. Three of the new laxa of
Phacelia are from the Arizona Strip north of the Grand
Canyon, where extensive fieldwork has been con-

ducted by me and others over the past decade or so.

Phacelia clouderoftensis N. D. Atwood and P. buell-

vivartensts N. D. Atwood are more recent discoveries
trom larther south in Arizona and New Mexico.

In an earlier publication, in which | described
Phacelia stinskii N. D. Atwood, P. J. Knight & Lowry
(Atwood. 2005). | imadvertently failed to acknowledge
for whom the species was being named. It was named
Stale Botanist for the

Mexico Department of

im honor of Robert Sivinski.

Forestry Division of the New

Energy, Minerals, and Natural Resources Manage-
ment. Bob has made. and continues to make.

significant contributions to the knowledge of the {lora
of New Mexico. Bob has graciously provided help on
several ol my bolanical trips to New Mexico, which |

areally appreciate.

KEY TO RELATED SPECIES IN PHACELIA

corolla  lobes

denticulata Osterhout

style  included:

Aentienlabe. o 0 0 a b grs [’

la. Stamens and
b. Stamens and style exserted 1 mm or more; corolla
lobes entire, crenulate or erose-denticulate . . . . . .. 2
Z2a. Slamens and style exserted 1-1.7 mm:; mature
3.6-3.9(4.3) X

stems o 2 em

seeds 3 per capsule. brown.

(1.2)1.6-1.7 mm:

Lthick: cauline leaves rarely divided 1o the midrib;

robust annuals.

plants from the Sacramento Mountains, Otero Co.,

New Mexico....... P. cloudcroftensis N. D. Atwood
2b. Stamens and style exserted 2 mm or more; mature

seeds 4 per capsule: stems to 1 em thick and nol

with the above combination of characters . . . ... .. 3
3a. Cauline and basal leaves strongly dissected. sub-
bipinnatifid; 3—4(5) mm long, white 1o
broadly tubular-campanulate:
broadly rounded. erose-fimbriate or erose-dentate:;

(2)4 X 2.4-3.2 mm,

corolla
lavender. lobes
uniformly  brown

P. alba Rydberg

seeds
3b. Leaves not sub-bipinnatifid and strongly dissected,
il dissected then not strongly so and restricted to

the basal or lower cauline leaves. . . ... ... ... .. 4
5.8-6.5 mm long., blue or

counties

da. Corolla campanulate,
restricted to Lincoln and Clark
(southern Nevada), northwestern Mohave Co.
(Arizona), and Washington Co. (Utah) (disjunet in
ol 00N o PO BT o L gl e ) SR e 5

4b. Corolla tubular, tubular-campanulate, white (pale

violel:

lavender) or violet, mostly less than 6 mm long

or if over 6 mm long then the corolla lavender to

BUIBERY 5 2 atin e it M s Sl ok tu e e sie §
ba. Corolla 5.8-6 mm long, blue with a lighter tube:

sepals elliptic to narrowly oblanceolate, 3-3.4(4.2)
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3 0O=1.5 mm frutl:  seeds

t‘\i'il'\"illt‘ll Ol l‘ill'll Hi{ll‘ {}Il[

nol enlarging

e ventral ridee. the rnidge
corrugated on one side and on the inside margins:
plants ol Lincoln and  Clark  counties  (southern
Nevada), northwestern Mohave Co. (Anzona), and
Washington Co. (Utah) (disjunct o San Juan Co..
L 'tah)
.. Popetrosa NoD. Atwood, FL ) Smith & T AL Knight

Corolla 6-6.5 mmn. violet with darker maroon veins

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

on the tube and lobes: sepals narrowly obovate
o spalulate, 2.5-2.8 X 0.5-0.8 mm wide, lo H—
O mm long in fruit: seeds flattened ventrally and
cssentially lacking excavations and corrugations:
plants known only from northwestern Mohave Co..

[ _/m'm'.\:.w'f N. D. Atwood

Corolla tubular-campanulate, lavender, 5-0.5 mm

G Vs ) o 1 T W e S G PP
long and broad: mature seeds oblong-elliptic, 3.1-
4.5 3 1.=22 1oL

margins and ridee. transversely ridged dorsally. the

lacking  corrugations on the

ventral ridge prominent and curved 1o one side:
restricted 1o {It‘t‘[} H:IIHI}.’ soils: u"i{l:'ljs' distributed
.‘-ilH"{‘i{‘h from southeastern Utah 1o Texas and
Mexico . integrifolia Torrey ex 5. Walson

Corolla tubular or tubular-campanulate. 6 mm long

or less. white. violel., lavender. or bluish and no

with the above combination of characters: plants of

voleanie, limestone, or 1'|ai} solls: more restricted m
distribution i Arizona and New Mexico. ... ... .. :‘
Mature seeds dark hrown: corolla light violet or
bluish. 3-5 X 2-3 mm; pubescence ol stems and
lcaves densely covered with light reddish. vellow-
ish, or black stipttate glands; plants restricted 1o
volcanie pumice on the voleanmie cones north of
I'lagstall, Coconino Co.. Arizona. or Buell Park.

_.f\|n1r|w (.o.. Arizona

Mature seeds black: corolla white or pale violet or

pale  lavender, 1.2-6.5 mm long: plants mostly
more northern in distribution except P pinkarvae
from castern Apache Co.. Arizona. and Catron.

Sandoval. and Santa Fe counties. New Mexico . .. Y

Stems reddish, densely retrorsely puberulent and
with vellowish sessile and stipttate glands: lacking
Ay e =

1.1 mm: seeds 2.5-2.6 X 1 mm, oblong to nar-

selose to o hirsute harrs: sepals

rowly lanceolate, lackimg corrugations except a few

[aint waves on the ventral ridge. the margins no

.......... 2. huell-vivariensis N. D). Atwood

o black.

puberulent, black to dark red sessile and stipitate

mmvolule
SLens

lieht  green with  retrorsely

olands, and longer setose to hirsute hairs: sepals 3-
- 1 | e = 2.5-3.4 X 2-2.5 mm,
clliptic-oblong, corrugated on the mvolute margins
...... {2, serrala | W. Voss

cnsely covered with short and long black

H{‘f‘{]h

) mn:

and one side of the ridge

Plants «

multicellular capitate glands and short nongland-

alar hairs: fronting sepals cac twice as long as the

capsule: plants of northeastern Arizona and north-
P. pinkavae N. D. Awood

Hllllllilli‘

wesltern New Mexico

Plants  lacking  black olands:  sepals

shorter to a little longer than the capsule: plants

of  western Colorado. northern Arizona. south-
central and southern Utah. and Clark Co.. Nevada. .10
Robust. malodorous plants (2)5.3-98 dm. tall.
densely  elandular with stipitate - glands: leaves
relatively broad, the lower the largest, to 10(13) X
L em: the cauline 21X longer than broad ... .. .. |

1 O]).

| ] 4.

L L1,

[ 24

1 21).

BAOT

| 3.

|.5—1.3 dm

ular. densely retrorsely

Plants less robust. sweelly odorous.

tall, not as strongly glan
pubescent to hirsutulous and hirsute: leaves more
narrow. linear to linear-lanceolate or more broadly

oblong, 1-10 X 0.3-1.5 cm, often revolute . . . . .. | 2
Plants  strongly  malodorous.  densely  glandular
||1rm|;.’;|mul with sessile 1o shipitate ;_1;_|;1||41.-;: H(‘[hHIH
3—F X 1-1.8 mm: stems lealy but not denselv so:
seeds elliptic, 2.5 X 1.5 mm: plants from south-
western Utah, northwestern Arizona. and south-
castern Nevada. . . . .. P. palmert Torrey ex 5. Walson

Plants less elandular and mephitic. more hirsute:
the main stem: Ht’|h‘llt-'~
2.2-3.2 X (.5-0.6 mm:
seeds ovate, 2.1-2.5 X 1.1-1.2 mm: plants below
Mohave Co.. Arizona
P. higeinsiic N. D. Atwood

Herbage densely covered with sessile 1o 3-celled

~lemnms tlt-*nm'h Ir;i[‘_\ 011

shorter and  narrower.

the Shivwits Plateau 1

lllllllllllllllllll

stipitate glands and short 1o longer simple hairs:

stamens  and  stvle  exserted 56 mm: leaves

lanceolate 1o oblong, often broadly so. 1o 2.2 ¢m

Cibola. and Socorro

wide: plants of Sandoval.
counties. New Mexico
o Posivinskic No DL Atwood, P Knmight & Lown

Herbage hirsute to hirsutulous, glands sessile or

lllllllllllllllllll

short=stipitate but lacking 3-celled stipitate glands:

stamens and style exserted less than 5 mm: leaves

more narrowly lanceolate to oblong, less than

1.5 em o wide: plants of Colorado or Utah. .. .00,
Flowers to 1.5 mm long with dark veins on the tube

1.9-2 X [|.1-1.3 mm.
clliptic to oval: leaves vartous but not strongly
g o X
2.2—1.3 mm: evmes in ruit elongating to 1O em

................. P. hughesit N. D, Atwood

Flowers 5=0 mm long. lacking dark veins: seeds

and  lobes: sceds shorl-

revolute  and  mostly  less thean

long
(2)2.5-2.8 X 1-1.2 mm, elliptic; leaves linear-

D—(10) X

0y Yy T

lanceolate. strongly revolule,
0.08(1.3) ¢m: evmes e fruit elongating

2. constanceir N. 1. Atwood

long,

. Phacelia buell-vivariensis N. D. Atwood, sp. nov.

TYPE: U.S.A. Arizona: Apache Co., Buell Park
on N of  Peridol 35°53.79"N,
109 5.06°'W. Navajo Indian  Reservation. 5
Auge. 2004, N. D. Atwood & A. Clifford 30555
(holotype. BRY: 1sotypes. ASC, ASU, BRY, CAS,
GH, MO, NY., OSC, RM, US). Figure |.

side Ridge.

Phaceliae serratae ). W. Voss pubescentia caulina pallida

vel atrorubrescent Hlillil.illn-;ﬂ:llltlll

art <simihs. sed cauhibus

rubris retrorse pubescentibus trichomatibus flavescentibus

stiptitato-glandularibus  (non setosis vel hirsutis)  sepahs

aliquantum  brevioribus et angustioribus, 2.2-2.5 X |-
.1 mm (non 1.8-3 X 0.8-2 mm) et semimibus mimoribus
¢l minus corrugatis, 2.5-2.6 X | mm (non 3-3.2 X |-

| .3 mm).

Annual, 2.9—=1 dm tall: stems reddish, solitary or

with T to 4 smaller stems from the base. densely

rt*ll‘n:-:.{'\}' white [1U|u'|‘ll|{--'r|l and ;J;Ialmhlhll'. lhe ;_';l.alluh-a

l1oht

reddish to vellow., sessile 1o r-;lmrl—:-atipilulv. the

stalks {lat. 1- to 3-celled. Teaves I}l‘litllill{‘. IH‘“{III' =
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igure 1. Phacelia buell-vivariensis N. D. Atwood. —A. Plant. —B. Ventral surface of seed. —C. Dorsal surface of seed.
—D. Rosette. —I<. Flower. —F. Stem pubescence. Drawn from the type collection, N. D. Atwood & A. Clifford 30555 (BRY).

3 mm, the basal ones to 1 em: blades linear to oblong-  pound, dorsal surface scabrous-hispid and stipitate-
lanceolate, pinnatilobate or irrecularly lobed, 1— landular, ventral surface also densely stipitate-
] S ) = | |

6 X 0.2-1.5 ecm, the margins sometimes involute, glandular. Inflorescence terminal on the short lateral

reduced upward, some basal leaves pinnately com-  branches and main stem, puberulent and with coarser,
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olands than the stem:

more densely vellowish stipitate
cymes 1= to 15-flowered. 1.1-3 ¢m; sepals in {lower
ellipiec 2.2-2.5 X 3.0-4 X

1.3-2 mm. densely short stipitate-glandulanr:

| —1.1 mm. 1 lruil

corolla

tubular to tubular-campanulate, 1 mm, violet or blue,
pubescent on the lobes: stamens and style exserted
2— mm, anthers bronze. filaments violel. Capsules
u|}|u|1;.3;. 2.8-3.5 X 2 mm, shorter to = m[l.m] lo the
sepals, finely stipitate-glandular and puberulent; ma-

hirte seetds 2526 X 1 mm. ulrlnn;.{ 1 () Ila-ll'l'nu.l}'

anceolate, brown, excavated on both sides ol the
ventral ridge. one side of the ventral ridge very lightly
corrugated, the margins entive. dorsal surface finely

pillwl.

Phacelia named

for Buell Park, the type locality.

I'tymology. buell-vivariensis 15

related 1o

The

Phacelia serrata but dilfers in having red stems with

Relationships. NCW  SPECIes 13
retrorse puberulent hairs and short vellowish stipitate
olandular hairs but without setose to hirsute hairs: /2.
huell-vivariensts resembles . serrata in having light 1o
reddish black stipitate glandular pubescence on the
stems. Phacelia buell-vivariensis also has somewhat
difterent sepals (2.2-2.50 X I-l.1 mm vs. 1.6-3 X
0.86-2 mm) and smaller, nearly noncorrugated seeds
(2.0-2.6 X ] mmvs.3-3.2 X

of the ridge 15 somewhal wavy

|—1.3 mm). One side

with no distinet

corrugations on the margins and ridge as in P. serrata.

Distribution and habitat. 1t s known only from
Lthe tyvpe locality in Buell Park. Apache Co.. Arizona.
on volcanmie pumice noa  Juniperus monosperma
(Engelmann) Sarvegent, Pinus ponderosa Douglas ex €.
Lawson & 6. Lawson. Bouteloua gracilis (Kunth)
lagasca ex Grfhiths, and Artemisia campestris 1.

communily al 7191 {1. clevation.

The Nalure

olobal and state rarity ranking for this species should

(Conservatton — stalus. CLonservancy

be G1ST, based on the siele known occurrence.

2. Phacelia clouderoftensis N, D). Atwood, sp. nov.
TYPE: U.S.A. New Mexico: Otero Co., Dacra-
mento Mins.. rd. cut 3.5 mi. W ol Clouderolt on
Hwy. 82 W of Jet. 82/130, 32 57.59'N.
105°46.47°'W, 22 July 2003, N. D. Atwood &
L. Furniss 2968() (]mlnl”w, BRY: ir-anl}'ln‘r-a. ASL,
BRY. CAS. GH. MO, NMG, NY, KM, SINM,
UNM). Figure 2.

Phaceliae  denticulatae  Osterhoul habitu similis, sed

caulibus robustioribus clatioribus, eymis virgatis sub fruce-

csceenlia hm;,e;inrilmr-'., staminibus et stvhis exsertis, sepalis

oncioribus et latiortbus. 1.5=-2.5 mm latis (non 0.8-0.9 mm

atis) el seminithus majortbus et latioritbus,  untformiter

acunosis. crista ventrali magis corrugatis differt.

Plants to 1.7 dm tall; stems densely covered with
short retrorse appressed to spreading simple hirsute
hairs. short to long, dark red to black, 1- 10 several-
celled capitate-glandular hairs. Cauline leaves broad-
lv lanceolate, 3.8-10 X 1.4—1.6(5.5) em. irregularly
crenale-dentate or lobed. {11‘!15{*]_\-’ [I[II}PH{‘{‘HI with dark
stipitate to sessile glands and hirsute hairs especially
on the veins and leal margins, the lower and basal
lcaves deeply lobed 10 pmnatiflid. Inllorescence m
terminal  cymes on  the main stem  and lateral
branches. densely glandular and hirsute, cymes 2 or
3 on lateral branches. more crowded and dense on the
upper main stem. cymes elongating to 8.5=15 ¢m
{ruit; corolla tubular, ca. 4—5.5 mm. lobes crenate to

l‘l'(lHt‘*lil‘Illi{'lllilll'. ] mni; stamens LII’{I Hl_\" I (*Hﬁ(‘l'l("ll

[-1.7 mm. stvle bifid 371 its length, hispidulous from
the hase to above the forks: calyx divided 1o within
| mm ol the base. lobes densely  glandular  and

hirsute, unequal. linear to oblanceolate, 2.5-3.5 mm

o

m {lower. to 5 mm in fruit. 1.5=2.5 mm wide in frunt.

longer than the capsule. the midnerve keeled. Capsule

1.5-5 mm. densely -olandular —and
3.6-3.9(4.3) X

(1.2)1.6-1.7 mm, shallowly excavated from the up-

nlrlml;_';. <hort

selulose:  seeds 3. dark  brown.

lurned  margins,  uniformly  pitted.  ndge  usually

{'Iil'l'llgéltf"tl O one Hil](‘.

Fiymology.  Phacelia clouderoftensis 1s named lor

Lthe town of Clouderoft in the Sacramento Mountains.

Relationships.  Phacelia  clouderoftensis 15 mos|
t'l{:r-‘.t"}. related to P, denticulata o general habnt.
seed characters, and the somewhal \'il‘;__l;allt* thinner (10
I em o thick), wvsuwally weaker stems. However, [P
clouderoftensts 15 much more robust with stronger
stems to 2 em thick, longer frutting ecyvmes to Io emon
(ruit (vs. to 10 em), the ventral ridge of the seeds more
corrugated. and broader fruiting sepals (1.5-2.5 mm
wide vs. 0.8-0.9 mm wide). The new species hias
exserted  stamens  and  style versus  the  ineluded
slamens and r-al}'lt‘ of P. denticulata. The new :-1|H'{*i{*r-4
also has some relationship 10 P oalba in having
exserted  stamens and style  and  erose 1o erose-
denticulate corolla Tobes versus denticulate corolla
lobes, but differs in having larger seeds (3.0—1.3 X
1.2-1.7 mm vs. 4 X 1.7 mm) and more virgate and
thicker stems 1o 2 em thick (vs. stems = 1 em thick).
[t differs from both of these H]H*(‘i("H m the very hroad.
regularly - crenate (o dentate,  broadly  lanceolate
simple cauline leaves versus smaller. more delicate.

hinnately to bipimnately divided mid to upper cauline

CAaVves.

Distribution. habitat. and phenology.  The [irst and
only collection known ol Phacelia clouderoftensis. with

the exceplion ol Lhe [y pe material, was made by Helen
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Phacelia clouderoftensis N. 1. Alwood.
Ventral surface ol seed. Drawn [rom the type collection, N. D. Atwood & B. Furniss 29680 (BRY).

Frgure 2.

Bobisud 1n the 1960s. The Bobisud collection was

part ol material borrowed from herbaria in the

soulthwestern United Slales to gain a better un-

derstanding of P. integrifolia and related taxa. The

A. Plani. —B. Fruit. —C. Flower. —D. Dorsal surface of seed. —E.

specimen had been identiied as P. integrifolia.
a name that has been loosely used incorrectly for
numerous collections. The new species 1s presently

known 01‘1ly from 3 to 3.5 miles west of Cloudceroft.
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New Mexico, along US. Hwy. 81. Flowering July—late

Seplember, or probably even into October.

The Nature

olobal and state rarity ranking for this species should

Conservation  stalis. C.onservancy

be GISI. based on the two small populations of only

a lew individual plants,

Paratypes. U.S.A.
Clouderoft on U.S. 82, 31 July 1967, Helen Bubisud 1532
(BRY [xerograph]. UNM): 3.8 mi. W ol Clouderoft on Hwy.
82. T15S, R13E. S1. 7 Sep. 2002, N. D. Atwood 29003 (BRY .
K. NMC, RSA, UNM).

3. Phacelia furnissii N. D. Atwood. sp. nov. TY PE:
LI.S.A. Mohave Co..
Grand Canyon—Parashant National Monument.
Andrus Canvon at rd. crossing, T32N, R10W ., 56
& 7. 27 May 2003, N, D. Atwood & L. C. Higgins
29469 (|m|nt}“|u', BRY; 1sotypes, ARIZ, ASU,
BRY [5], K, MO, NY, OSC, RM, TEX, UNLV.
UNM. US). Figure 3.

Arizona: Arizona  Strip.

Phaceliae petrosae N. D. Atwood, F. I Smith & T. A.
Knight affinis, sed canhibus saepe magis virgalis, robuslior-

thus et elatiortbus, orthus majoritbus pallide violacers.

lubo ¢l lobis vems AlTOPUTPUIeIs, l'ii['lﬁllliﬁ minoritbus ot

<s<emintbus et tolus differt.

I“lIIJlIHl | Illllil] Or IHIHH”!I(" \'Yil”(“l' HIIHHEII-

FR I
|'al

}l'(lllll('ill” IIEIHEII
| -

fall after the hirst rains: stems solitary or few branches

from the base. more olten with numerous lateral

branches to 2.8 dm. lealy flowering branches to just
below the terminal part of the maimn stem intlores-

olandular with short to

cence, 3.2-8 dm tall, densely ¢

long  T-celled or multicellular  reddish  to black
stipitale glands. Basal rosette of leaves deeply sinuate
to pinatifid, oblong, persisting into the fruiting stage.
densely covered with stipitate-glandular hairs as on
Lthe stem, ventral surlace also with pustulate setose to
hispid pubescence, less so on the dorsal surlace.
I—11 X

cauline leaves 1o ca.

1.5-2.5 em,  petiolate, petiole to 4 cm:
the middle of the stem and
nmsl|_\' |;l{'kill;;:,j i the nflorescence, crenate 1o
regularly lobed mostly less than 172 the way 1o
midrib. broadly lanceolate, densely stipitate-glandu-
lar. Inflorescence densely flowered, of lateral and

lerminal cymes, cymes terminating lateral branches

solitary or in pairs. the terminal cyme group of the

main stem 8-=20 c¢m long, each cyme mostly single and

alternate, not paired, mdividual eymes 1= cmon
flower, elongating to 8 cmoin fruit, densely stipitate-

olandular;  flowers  campanulate.  6-6.5 mm, pale

violet with darker maroon veins on the tube and
lobes, pedicellate, pedicel 0.5 mm i Hower, lobes ca.
2 mm broad and often puberulent and glandular-

stipitate: calyx lobes narrowly obovate 1o spatulate.

New Mexico: Otero Coo 3 me. W ool

cal rosetles 1n the late summer or

2.5-2.8 X 0.5-0.8 mm, with black stipitate-glandu-
lar and hirsute hairs in flower, 5=6 mm in frut, the
midrih raised: ruiting pedicels ca. T mm: stamens
and style exserted 4-5.5 mm, style forked to ca. the
middle and pubescent to the forks. filaments violet.
anthers bronze. Capsules 3.4-3.5 X 2.5 mm. oblong.
olandular dotted and appressed setulose: seeds hrown.
oblong, flattish ventrally on each side of the promiment

ridge and essentially lacking the typical excavations

on cither side of the ridge, coarsely pitted on each

side of the ridge. pitting on the ridee smaller. dorsal

surface shightly rounded. pitted. Tamntly cross-corru-

cated. 3-3.4 X 1.2-1.4 mm,

Etymology.  Phacelia furnissii 1s named for Blaie

I'urniss  of  Brigham  Young University.  who  has
provided valuable assistance on numerous Lield trps.

including collection of several of the paratypes.

Relationships.  Phacelia furnissii 1s allied to P

petrosa but differs from that species in the often
more virgate. robust, and taller stems (3.2-8 dm vs.
|-3.6 dm). larger pale violet Hlowers with dark maroon
veins on tube and lobes (vs. blue corolla with a lighter
lube and base). smaller capsules (3.4-3.5 X 2.5 mm
v, =13 X 3-3.3 mm) and different seed (oblong
Hattish, t'm'rugaltml and pillml ventrally from the edge
lo the ridge on each side. the ridee low and essentially
lacking the tyvpical excavations on either side. dorsal
surface  shightly  rounded.  faintly  cross-corrugated.
3-3.4 X

with longer and narrower pitting. corrugations only on

[.2—-1.4 mm vs. seeds deeply excavated

one side of the prominent ridge and margins.

3.3-3.8 X 1.5-3.1 mm). and leal morphology.

Distribution. habitat. and phenology. At the type
locality in Andrus Canvon. Phacelia furnissic occupies
habitat 1n  association with six  other species of
Phacelia—DP. Gray, P.

ambigua M. E. lones. P. glechomaefolia A. Gray, P.

petrosa, P, pedicellata AL
coerulea Greene. and P. rotundifolia Torrey ex S.
Watson. Each species 1s easily distiimguished  from
cach other with no apparent hybrids. OF the species
present. 1l appears o he mosl c*lnﬁv\}' related to P,
petrosa. Al the other known sites, it 1s the primary
H]}{‘l'i(*H in the habitat where it has been collected
Hack.

northwestern Mohave County. Arizona. It flowers 1n

(1.e., Whitmore, and Parashant canyons of

April and May. and apparently has a longer period for
development ol mature seeds, into Seplember  or

early October. It 1s easily distinguished, especially

in flower. by its large. 5=6 mm long. pale lavender
[lowers with the dark maroon veins on the tube and
limbs. The terminal group of cymes are 820 ¢m long.

[t occurs i himestone gravels and boulders of

wash bolttoms and Hlt‘t"}} limestone talus of desert
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Iigure 3. Phacelia furnissit N. D. Atwood. —A. Plant. —B. Fruit. —C. Flower. —1D. Ventral surface of seed. —E. Dorsal
surface of seed. —I°. Stem pubescence. Drawn [rom the type collection. N. D. Atwood & L. €. Higgins 29469 (BRY).

shrub communities with Fraxinus anomala Torrey ex  trilobata Nuttall, Fallugia paradoxa (D. Don) End-
S, Watson, F. cuspidata Torrey var. macropetala  licher ex Torrey. Atriplex canescens (Pursh) Nuttall,
(Kastwood) Rehder, Berberis fremontii Torrey. Ptelea  Gutierrezia microcephala (DC.) A. Gray, scattered

trifoliata 1., Bernardia incana C. V. Morton. Rhus  Juniperus monosperma. Pinus edulis Engelmann in
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Wislizenus. and Stipa speciosa Trintus & Ruprecht al
30511600 {t. (1100=1100 m) elevation.

Nalure
;_:‘nlm\ and stale l'zlril_\' I'Ellllxillg for this :-‘~|w{'it-.-'~ should
be (152,

Conservation  status.  The Conservancy

hased on the limited distribution.
Paratypes. L. S A, Arizona: Mohave Co.. Arizona Srip.
Grand Canvon—Parashant National Monument (GCPNM).
T33N, R12W, S17 W of Andrus Canyon, 19 Apr. 2000, /N. D.
Atwood, L. C. Higgins & B, 2 (BRY); GCPNM,

Fuourniss 250062

T33N, RI12W, 526, 19 Apr. 2000, N. D. Atwood, L. C.
Higgins & B. Furniss 25078 (BRY): GCPNM, 4 mi. down
Andrus Canyon, T33N, R12W, 526, 19 Apr. 2000, N. D.

Atwood, L. C. Higgins & B. Furniss 25084 (BRY): GCPNM,
Trail Canyon at rd. T32ZN, R10W, 56 & 7 at rd. crossing, 19

Apr. 2000, N. D. Atwood. L. C. Higgins & B. Furniss 25007
(BRY); GCPNM, Andrus Canyon, T33N, R12W, 526, 19 Apr.

2000, N. D. Atwood, L. C. Higgins & B. Furiss 25064
(BRY): GCPNM. Andrus Canvon above rd. crossig. 11 Ocl.
2000, N. D. Atwood 262419 (BRY): GCPNM, ca. 7 mi. down

Parashant Canvon lrom Trail Canyvon summit. 11T Oct. 2000,
N. D). Atwood 26279 (BRY); GCPNM, Andrus Canyon, T32N,

RI10W, STNWNW, 17 Apr. 2003, N. D. Atwood & L. (.
Higeins 29158 (BRY [2], CPH, DAV, F5U, GH, MU, NLLU,
RSA, SRP, UNLV); GCPNM, Andrus Canyon, T32N, R10W,
SISNELT/A, 17 Apr. 2003, L. Higoins & N. D. Aticood
24366 (BRY, Dixie State College, UNLYV); GCPNM, Andrus
(:;Ill}ml | -4 mi. above rd. crossing, T32N, R11TW. 51, 24, 25
& 30, 27 May 2003, N. D. Atwood 294.78 (ARIZ, ASU, BM,
BRY. K. MO. NMU. NY. OSC., RM. TlEX. UNM. US): hottom
ol Trail Canyon, T33N., R10W., S11NK1/4, 27 May 2003, N.
D). Atwood & L. C. /HH.!_{_"‘::':'JH.\' 29495 (ARIZ. ASC, ASU, BM.
BRY [Z2]. K, NY, MO, sty BV, BoR: Sl Talks, TKA,

UNM, US, WIS); GCPNM, Andrus Canyon, T32N, R10W,
517, 27 May 2003, L. C. Higeins & N. D). Atwooa 245953
(BRY. Dixie State College): GCPNM., Whitmore Wash.
36"12.23'N, 113"18.25'W, 3 Sep. 2003, N. D. Atwood. B.

Furniss & L. C. Higgins 297 r(|§|1\ ): GCPNM, in small side
draw in Parashant drainage, 36"'12.23'N, 113"18.25"W, 18
Sep., 2003, N. D. Atwood ;"»’r‘"f‘»"_’ (BRY): GCPNM.
Trail Canyon, 36"16.72'N, 113 20.00°'W. 26 Apr. 2004, .
1. Atwood 30119 (ARIZ, ASC, ASU, BM, BRY 2], CAS, K,

NY, RM, RSA, UNLY); GCPNM, Andrus Canyon, T32N.
1OW, 27 Apr. 2004, N. D. Atwood & L. C. Higgins

30136 (BRY [2], UNLY): GCPNM. Andrus Canyon,
T32N, R10W, 521, 27 Apr. 2004, L. C. Higgins & N. D,
Atiwood 25325 (BRY., Dixie Slate College): GCPNM.
Parashant Canyon, T33N, R10W, 511, 28 Apr. 2004, L. C
Higeins & N. D. Athwood 25365 (BRY): GCPNM, bottom
af Tratl Canyon,; T3SN, RIOW, 52, 28 Apr 2004, L. €.
Higoins & N. D. Atiwood 25382 (BRY., Dixie State College.
LUUNL.V): Kanab Plateau BLM  admimstered  lands. Hack
Canvon 4 mi. down canvon [rom  pond. 306 35.90°N.

112749.33' W, 11 May 2004, N. D. Atwood 301885 (B
(4], CAS, MO, OSC. RSA, TAES, UNLY, Wik}
Platcan BLM admimistered lands, 2 mi. down Hack Canyon.
T37N, RSW, 522, 11 May 2004, N. D. Atwood 30191 (ARIZ,
ASU, BRY [2], NMC, UNLY, UTC); Ranab Plateau BLM
admimstered lands, Hack Canyvon, T37N, ROW. 520, 14 May
2004, L. 'G. 15538 (ASL, BRY [2], Ihxie Stale

Higgins 2.
College.

THA),

INanab

f ik 2t

Hlt‘ip.

1. Phacelia higginsii N, . Atwood. sp. nov.

UI.S.A. Anzona: Mohave Co.. Arizona

holttom of

12.5 mi. SW from head of Trail Canvon toward
Andrus Canyon, 36°11.48'N, 113"19.10°W, 3
Sep. 2003, N. D. Atwood, B. Furniss & L. C.
Higoins 29729 (holotype. BRY: ARIZ.
ASUL. BM. BRY [3]. Dixie State College, K. MO,
NY., RM, TEX, US).

SOl ypes,

Figure 4.

Phaceliae palmert Torrey ex S, Walson habitu simihis.

sed herba mimus viseida et mephitica. hirsutiore. mterdum
. densius foliata, sepalis brevior-
—0.06 mm (non 4-H X

|- 1.8 mm). corollis tubulari-campanulatis violaceis (non vio-

perenni (non semper bienni)
hus el angustioribus. £.£~.’».2 % 0.5

lascentibus vel albis). el semimbus mmonbus. 2.1-2.5 X 1.1-

1.2 mm (non 2.5 X 1.5 mm) dillern.

Perenmal or more commonly brennial plants with T or
sometimes 2 virgale stems (3.5)5.3-9.8 dm tall. leafy
with few 1o numerous short lateral branches to 13 ¢m
long. stem pubescence with a dense mix ol spreading

short and longer hirsute simple hairs. short-stipitate

olands and some longer flattened 2-celled stipitate-

olandular ones. Cauline leaves lanceolale 1o ovale.

mostly  flat or somewhat revolute on some  plants.

1.5-9 X 0.5-2 em. hirsute and with short spreading
capilate glands on both surlaces, regularly to rregularly

!'I't"ll&llt‘—{[(‘Illalll‘. |1t‘|i{ilill{'*. I}I‘lill]fJ ().5—2 em: basal

roselte prostrate, to 3 dm broad. developing early and

withering before Howerig, leaves 9-13 X 1.5-3 em,

rregularly  crenate 1o dentate or pimnatifid.  dorsal

surface densely hirsute, ventral surface with short and
longer hirsute pubescence especially on the madrih and

VOIS, [u‘linlult*. |H'Iin|{-' lo 4 cm. Inllorescence ol

compound cymes densely arranged along the stem on
Lthe terminal part ol each lateral branch. cymes | 1o 3.
10 cm i fruil, densely
l-celled  flattened

long hirsute and

|—> ¢m long - [ower, 1o
pubescent with a mix of 1- to
stipttate-glandular hairs and a few
small simple hairs: [lowers tubular-campanulate, violel.
1.5-5 mm. some ol the lobes often pubescent: stamens
¢ bilid 2/3 s length.

pubescent 1o the forks: Tilaments violet. anthers bronze:

and style exserted 3.5-5 mm: sty

('ill}'?\' lobes nairnm\_\' {llIIE]IH*(‘IIlillt‘~.‘-'~|1£1|11|£llt‘ 01 t‘”i|l|i{‘.
shorter than the flowers. densely stipitate-glandular and
hirsute especially on the margins, ribs on the dorsal
ribhed, 2.2-3.2 X

il

sepals  elevated  or
L.o—1.8 X

f:al[lﬁll‘n*h n\.:ll.

surlace ol

().5—0.0 mm 1n tlower. | 1.¢{ mm

e T

and lnllgtl than  the l'£1|l:-illll‘.
2.0 K 2 B mimis

spreading o ascending hirsute pubescence: seeds 1.

with <hor stalked ;,:MHMH and

black. ovate. boal-shaped. excavated ventrally. 2.1-
2 K

the dorsal surface pitted and Lightly cross-corrugated.

112 mm, the margins and ridge corrugated.

Etyvimology.
of  Larry L

Phacelia higginsic 1s named in honor

Hiceins, who has made a sigmificant

contribution to the Arizona leip (lora and assisted

collection of the l}lu* collections.
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ligure 4. Phacelia ligginsic N. D. Atwood. —A. Planl. —B. Ventral surlace ol seed. —C. Dorsal surface of sced. —D.
5. Flower. Drawn from the paratype collection, N. D. Atwood 29892 (BRY).

Fruit.

Relationships.  Phacelia higginsu 1s similar to P.  shorter and narrower sepals (2.2-3.2 X 0.5-0.6 mm
palmert in general habit but is less viseid and mephitic,  vs. 4-5 X 1-1.8 mm), has tubular-campanulate cor-
1s sometimes perennial in habit (vs. always biennial in  ollas (vs. tubular corollas), and has smaller seeds (2.1-

P. palmert), 1s more densely leafy on the main stem, has 2.5 X 1-1.2 mm vs. ca. 2.5 X 1.5 mm).
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Phacelia
higeinsii occupies habitat below the Umnkaret and
W hitmore.

Distribution. habitat. and phenology.

Shivwits Plateau in and  between  the

Parashant, and Andrus Canvon drainages west of

Mount Trumbull, in Mohave County. Arizona. Asso-
('iil(l":] I}li_l”l Hl](‘l'i"'ﬁ Aalre JNOLE l‘}l]l(cll [][l ”H‘ NIUI]HT(‘
Desert. Phacelia higginsit also dilfers i phenology
[rom P. palmeri. with the seeds germiating in the fall
or spring, depending on available  moisture, and
producing a biennial rosette or a rosette from the
surviving root stock of the previous vear. The rosette
remains ereen through the winter and summer, storing
(ood reserves through these seasons and producing
a flowering stem in late summer or fall, depending on
the avatlability of morsture in any given vear. Mature
seeds are produced i September—October. Phacelia
palmert 1s a much earlier-flowering species, starting
as carly as mid to late March and producing mature
seeds o late April—June. It occurs on red clay and
[imestone outerops in canvon bottoms and open slopes
ol desert shrub communities with Yucea vespertina
(McKelvey) S. L. Welsh, kphedra L.
scabrella A. Gray. Brickellia longifolia 5. Watson.

Acacia Miller, Krameria parvifolia Bentham, Coleo-

Mortonia

gyne ramosissima Torrey, Sporobolus cryptandrus A.
Gray, Eriogonum heermannit Durand & Hilgard var.
sulcatum (S, Watson) Munz &
confertiflora DC., Mentzelia pumila (Nuttall) Torrey
& A. Gray, Datura wrightit Regel, and Chrysothamnus
Nuttall at 3532-3793 1. (1072-1158 m) elevation 1n

Mohave County, Arizona, north of the Grand Canvon.

The Nature

glnhnl and stale rarily 1‘;l|||\'in;_{ for this species should

Reveal., Ambrosia

(,onservation  status. (fmn:-wl‘\'il”*'."

he G151, based on the Imited range and number of

mdividuals present in the habitat,

LS AL Arizona: Mohave Co., Arizona Strip.
Canyvon—Parashant  National  Monument.  Andrus
Canyon above rd. crossing, 132.5N, R1IW., 510 11 Oct.
2000, N. D. Atwood 26249 (ARIZ, ASU, BRY); 7 mi. down
Parashant Canyon from summit of Trail Canyon, T33N, ROW .
531, 11 Oet. 2000, N. D. Atwood 26279 (BRY, MO, NY,
RM); Whilmore Canyon, 36"12.23'N, 113718.25'W, 3 Sep.
2003, N. D. Awwood, B. Furniss & L. . Higgins 29727

(ARIZ, ASC, BM, BRY [3]. CAS, GH. K, MNA, MO, NY.

/’ru'm_i"mﬂﬁ.
Grand

OSC. RM. RSA. SP. TEX. UC. UNM. US): Parashan
drainage in small side canyon W of trail, 36712.23"N.
[ 3371825 " W. 18 Ht'p_ 2004. N. . Atwood 29892

(ASU, BRY [3]. Dixie State College, MO, NY, RM, UNM).
20893 (ARIZ. BM. BRY |3]. K. MO. POM. RM. RSA. TEX.
LMN).

5. Phacelia hughesii N. D. Atwood. sp. nov. T'Y Pl

U.S.A. Arizona: Mohave Co., Arnizona Sinp,

T34N, RI11W, 58, E of Salt Spring S base ol

Poverty Min.. 20 Sep. 2001, N. D. Atwood & L. E.
/}h’ghf’.\' 27814 ”I{lltll}'}lt‘. BRY: ISoly pes., ARLZ.

ASU. BRY [2]

Ud). Figure 9.

Dixie Slate (:HHU}_{{‘. MO, NY,

Phaeliae constancer N, D. Atwood allinis sed pubescentia

dense hirsutulosa vel hirsuta, non glandulari, foliis lanceo-
latis vena centrali ventraliter elevata. floribus et sepalis et
capsulis mimoribus, et semimbus parvis ovalibus et magis

corrugalis dilfert.

Bienmial. 3.2 dm tall: stems 1 to several. reddish.
(reely branched, densely hirsutulous-hirsute. facking
hairs.,  leaves cauline.

capitate-glandular mostly

(.6-2 3 om ¥ 2.2-4.3 T,

revolute but not strongly so, midvein recessed dorsally

lanceolale. somewhat

and prominently raised ventrally, finely hirsutulous.
short-petiolate. Inflorescence of lateral and terminal
clongating  to 10 em i fruit:

(‘}"Illt‘H. CYITIeS

sepals oblanceolate-spatulate, 2.3 mm 1 flower.
3.5-5.0 X 1.2=1.6 mm in fruit. 1-2 mm longer than
the capsule, densely hirsutulous: flowers ca. 4.5 mm.
white with purple veins on the tube and lobes, tube
3.0 mm, lobes  ca. 1 mm:

pubescent  externally.

stamens alml Hl}.’lt‘ :--*xm-rlml 1=5 mmnm. anthers x-'inlvt.

style pubescent to above the middle. Mature seeds .
black. oval. 1.9-2 X 1.1-1.3 mm. short-elliptic 1o
oval. corrugated around the edge and on one side
of the ventral ridge, excavated on both sides ol the

ridge. pitted.

Etymology.  Phacelia hughesii 1s named for Lee |
Hugches. ecologist for the Arizona Strip Districet of the

Bureau of Land Management.

Relationships.  Phacelia hughesit 1s most closely
related to P. constancer but 1s distinguished from that
species by the dense hirsutulous to hirsute nongland-
ular pubescence: small lanceolate leaves with a raised
ventral midvein: smaller flowers, sepals. and capsules:

and small. oval, more corrugated seeds.

Distribution and habitat.  Phacelia  hughesit 15
known only from limestone outerops of the Harrisbhurg
Formation on the Arizona Strip in Mohave County.
Associated with pinyon—juniper, mixed desert shrub
communilties with Pinus edulis. Juniperus osteosperma
(rlﬂt}l‘i*l*}) | att]e. {;/H'_‘l;\'tJ”HHHHUH NAUSCOSILS (I’LIHLIH)
Britton var. mohavensis (Greene) H. M. Hall, Eriogo-
num  elatum  Douglas  ex  Bentham. Cordylanthus
parviflorus (Ferris) Wigeins, Tetradymia canescens
DC.. Sporobolus cryptandrus, Artemisia bigelovie A.
Gray. Abronia fragrans Nultall ex Hooker, Lepidium
Nuttall. (Pursh)
Britton & Rushy. Oenothera caespitosa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>